My previous papers were devoted to a description of various products derived from chlorophyll and their qualitative reactions. In the present communication I propose to give an account of some experiments made with a view to ascertain the composition of some of the derivatives of chlorophyll previously described.
Considerable difficulty was experienced in obtaining quantities of the various substances in a state sufficiently pure for analysis. This was especially the case with phyllocyanin and phylloxanthin, which, by the methods of purification employed so far, cannot be obtained entirely free from fatty matter. No attempt was therefore made to determine their composition. Of the compounds of phyllocyanin there is one, the phyllocyanin cupric acetate, which crystallises well, and has the appearance of a definite compound. Its composition was accordingly determined, two analyses made by different observers leading to concordant results. Unfortunately, as previously ex plained, the compound is of such a nature as to make the elimination of copper and the consequent separation of the phyllocyanin im possible ; otherwise the preparation of pure phyllocyanin from the compound would have been easy.
More satisfactory results were obtained in the case of phyllotaonin and its compounds. These beautiful substances being well crystal lised and easily soluble in chloroform, but much less so in alcohol, may be obtained in a state of comparative purity, and I have reason to think that the numbers yielded by analysis represent, with tolerable accuracy, the cbmposition of these bodies, although, in con sequence of their high atomic weights, some doubt remains even as regards the corresponding empirical formulae.
Phyllocyanin Cupric Acetate.
The preparation and properties of this compound have been pre viously described. Its analysis led to the following results. Meihylphyllotaonin.
The substance prepared in the manner formerly described, though apparently pure, was still contaminated with fatty matter, and had to be recrystallised several times in order to get it into a state fit for analysis. This process of purification, as -well as the subsequent determinations, were undertaken by Dr. L. Marchlewski, whose scrupulous care and manipulative skill afford a sufficient guarantee for the accuracy of the results obtained.
I think it unnecessary to give the details of analysis of more or less pure specimens of the substance, but I may state that the crystals when first prepared gave the following percentages of C, H, and N.
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Contributions to the Chemistry of Chlorophyll. ? The substance, after being purified by dissolving it in chloroform, adding a large quantity of alcohol, and collecting the crystals de posited on standing, the process being repeated three times, gave as the result of two determinations 11*93 and 11*85 per cent, nitrogen. After three further crystallisations the percentage of nitrogen was found to be 12'07 and 11-87. The four analyses agreeing so well as regards the nitrogen it was assumed that the substance was pure, and it only remained therefore to determine the C and H, the results obtained being as follows :
I. 0*1521 gram substance gave 0*3838 C 02 and 0*0852 H20 . II. 0*1877 " " 0*4745 " " 0*0998 III. 0*1284 " " 0*3246 " " 0*0683 In order to purify this substance the same method was adopted as in the case of methylphyllotaonin, t'.e., it was dissolved in chloroform 
69-22
6-01 0-2589 C 02 and 0-0560 H20. 0*01143 gram N.
II. III.
69-22 -6-07 --11-40 W ant of material prevented further attempts at purification. It will be seen that methylphyllotaonin and ethylphyllotaonin approach each other very closely in composition, as they also do in appearance and general properties.
Phyllotaonin.
This substance was obtained by saponification in the manner formerly described, partly from methylphyllotaonin, partly from ethylphyllotaonin. After drying at 130° analysis yielded the follow ing results: 
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Contributions to the Chemistry of Chlorophyll. > There are several formulae with which the aualyses of the deriva tives of chlorophyll given above more or less closely agree, as will be seen from the following table:-Phyllotaonin. Methylphyllotaonin.
Calculated.

Found. C20H 19N3O2(OH). C^HggNeO^OH). C4iH41N60 5(0H
Calculated.
f -----------------------------------------------------------------------------------*------------------------------------------------------------------------------------1
Found.
CaoH^OjCpOH,). C40H38N6O5(OCH3). C4lH4xN A (Q C H 8).
C ..,. The thermo-electrical properties of solutions have not hitherto received much attention from physicists. If we form a circuit of two substances, one a metallic wire and the other a solution, and arrange it so th a t the junctions between the metal and the liquid are at different temperatures, we generally find that an electromotive force is developed in the circuit which varies in magnitude nearly in pro portion to the difference of temperature between the junctions, and which, in comparison with the ordinary thermo-electromotive forces in metallic circuits, is very considerable. Up to the present time, as far as I am aware, the only extensive measurements of such thermo electric forces are those of M. Bouty (' Journ. de Phys.,* vol. 9). He concludes that for a given difference of temperature between the junctions when the metal is constant the E.M.F. is nearly inde pendent of the nature and strength of the solution (the solution being of some salt of the metal used).
The object of my experiments has been to see how far this is true,, and to find out how (in the event of its not being strictly true) the E.M.E. varies with variations both in the strength and in the nature of the solution. The results show that both have considerable in fluence on the magnitude of the E.M.F.
My method of observation is as follows: the solution to be examined is put in a -tube ( fig. 1, A) , in each limb of which is one of th e, j ends of metal, which we may for convenience call electrodes,
